Si MAS NMR spectra were deconvoluted using the structural constraints described here, for C-(A-)S-H nanostructures with nearest-neighbour Al-O-Al avoidance [1] . A ratio of Q 2 p /Q 2 b = 2 was specified for the non-cross-linked C-(A-)S-H products, which is required for consistency with 'dreierketten-type' (3n-1) chain structures [2] . Additional constraints were specified for the cross-linked C-(A-)S-H products [3] , which are: 
Appendix S2. Additional details of the differential mass loss peak assignments
Additional XRD data were measured to support the differential mass loss peak assignments described in the main body of the article. These data were obtained by heating C-(A-)S-H samples (synthesised under the procedure described in section 2) in a Carbolite HTF 1700
furnace at a rate of 300°C/hour to upper and lower temperatures with respect to the differential mass loss peaks analysed here (Table S1 ). The samples were held at the specified temperatures for 1 hour, then cooled at a rate of ~30°C/minute to room temperature under laboratory atmosphere, and subsequently stored in a desiccator (for up to 6 hours in the presence of SiO 2 gel) until analysis. Figure   S1A ) transforms C-A-S-H to a phase with similar long-range order to 9 Å tobermorite (represented by C 3 in Figure S1 , Ca 5 Si 6 O 16 (OH) 2 , PDF# 04-012-1761) [4] . The C-A-S-H phase loses some structural similarity to 9 Å tobermorite on further heating to 520°C ( Figure S1B ) or 600°C ( Figure S1A ), which can be identified by the shift of the major 9 Å tobermorite reflections (~29.5° 2 ) to higher angles. Figure S1 . Cu K diffractograms of C-A-S-H samples with A) bulk Al/Si = 0.1 and equilibrated at 80°C, and B) bulk Al/Si = 0.05 and equilibrated at 50°C, heated to the temperatures shown in the plots. These results confirm the assignment of the differential mass loss peaks at ~380°C and ~500°C
( Figure 3 ) to thermal decomposition of C-(A-)S-H, and assignment of the differential mass loss peaks at ~810°C (Figure 3 ) to the decomposition of C-(A-)S-H to wollastonite. These data also
show that the thermal behaviour of the C-(A-)S-H products synthesised here is relatively similar to that of 14Å tobermorite [5] , which highlights the high level of structural and chemical similarity between these solid phases.
Appendix S3. Tabulated data relevant to the thermodynamic modelling calculations, including aqueous phase compositions
Aqueous phase compositions and pH results for the C-S-H and C-A-S-H systems are shown in Table S2 , and log 10 (K so ) values for the C-(A-)S-H products calculated here (using the chemical compositions determined by mass balance and reported in Table 3 ) are shown in Table S3 . Table S3 . Solubility products for the C-(A-)S-H products with chemical compositions given in Table 3 , which refer to the reaction given by eq. (6) 
Appendix S4. Detailed 29 Si MAS NMR spectral deconvolution results
The deconvoluted spectra for the C-S-H systems and the C-A-S-H samples with bulk molar ratios of Al/Si = 0.1 are shown in Figures S3 and S4 respectively. The results are tabulated in Table S4 . 
